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FOREWORD

The CADD/GIS Technology Center for Facilities, Infrastructure, & Environment (i.e., the Center) is
responsible for the design, development and maintenance of the Spatial Data Standards for Facilities,
Infrastructure, and Environment (SDSFIE), and the Facility Management Standards for Facilities,
Infrastructure, and Environment (FMSFIE). These Standards are being developed so GIS and CADD
users within the CADD/GIS community can easily transfer and communicate data and information.

The FMSFIE is being designed to integrate with the SDSFIE and the A/E/C CADD Standards and will
consider business processes and more detailed analysis and reporting data requirements. The SDSFIE
was called the Tri-Service Spatial Data Standards (TSSDS) prior to July 1999). The FMSFIE was called
the Tri-Service Facility Management Standards (TSFMS) prior to July 1999). The acronyms SDSand
FM S were used from July 1999 until January 2001. The SDSFIE/FM SFIE Release 2.00 was completed in

January 2001.



About Relational Databases

Database Management Systems (DBMS) are used to organize and tabular information for retrieval and
manipulation by multiple users and application programs. Datais normally organized into tables and
attributes. Relational Database Management Systems (RDBMS) alow for the creation of links or
relationships between tables. The RDBMS simplifies the structure with rows or columns of

information, and is the baseline for the SDSFIE/FM SFIE

Structured Query Language (SQL) is the American National Standards Institute (ANSI) standard
relational database communication language. The SDSFIE/FMSFIE SQL Generator provided withthe
CD release of version 2.0 of the SDSFIE/FMSFIE produces SQL statements that can be used to
populate blank tables for various types of RDBMS listed below.

Standard ANSI
Microsoft SQL
Informix
Oracle

Version 2.0 of the SDSFIE/FMSFIE introduced a separate tool for creating and maintaining Microsoft
Access databases. This SDSFIE/FMSFIE Access Builder not only performs many of the functions of
the SQL Generator specifically for Microsoft Access, but also permits analysis and modification of the
Access Schema, including definitions, domains and values, and expanded relationships. The new tool
isalso useful in upgrading from one SDSFIE/FM SFIE Release to the next.

About Access

Microsoft Accessis an interactive database management system designed for the Microsoft Windows
operating system. Access has the ability to integrate data from spreadsheets and other database
formats. The user can directly import, export, and create relationships to: Microsoft Excel version 3.0
or later, Microsoft Fox Pro version 2.x or later, Microsoft SQL Server, Borland dBASE 111 Plus, Borland
dBASE 1V, Borland dBASE version 5.0, Borland Paradox version 3.0 to 5.0, Microsoft Visual FoxPro
version 3.0, Lotus 1-2-3, ASCI|I text and al ODBC-compliant databases. Access provides the ability to
convert data or reportsinto HTML so the user can create interactive databases and share them across
an Intranet or the World Wide Web.

Microsoft Access takes advantage of the graphical user interface power and ease of use in Windows,
giving the user visual accessto data and simple, direct waysto view and work with information.

Access provides querying and connective capabilities that allow the user to find desired information
regardless of format or location. With the use of SQL queries, the user can work with data stored in
different database formats and network locations. The usercan easily edit SQL statements at any time
and view different layouts of data.



Design tools included with Access allow the user to produce forms and reports to meet exact
specifications. One can plot data, combine different forms and reports in one document, and present
reports with publication-quality style.

Microsoft Access provides integration with Microsoft Visual Basic. Integrated Development
Environment (IDE) features drag-and-drop code, color-coded syntax, a debug window, and in-place
object browsing. Visual Basic for Applications — the programming language shared across all
Microsoft Office applications— provides programming, interface, and debugging tools.

Obtaining Standard Symbology

Resources for creating standardized map symbols, fonts, line styles, and color shade setsfor ESRI GIS
packages are available from the CADD/GI S Technology Center’ s home page at http://tsc.wes.army.mil.
Thefilesto download are shadeset.zip, fonts.zip, lineset.zip and markerset.zip. The map symbology
resource files are not required to make the spatial data files compliant with the SDSFIE/FM SFIE, but
are recommended. The method for implementing the linesets and shadesets will be covered in the step-
by-step tutorial presented in this document.

Implementation Preparation

The first step in the implementation process is to perform an inventory of spatial data files you wish to
implement within SDSFIE/FMSFIE compliance. If this is to be a new dataset, create a list of the
Features (the Graphic Map Elements) to be included in the database or dataset. A simplelisting in a
text file or spreadsheet serves well as amethod to organize the datainventory.

Next you will select the features in the SDSFIE/FMSFIE that correspond to features in your existing
data set or feature list. The SDSFIE/FMSFIE Browser tool will help you with the feature selection
process. Thistool allows the use to browse compliant features by structure, feature name, key word,
or data source. The following steps demonstrate how to use the SDSFIE/FMSFIE Release 2.00
Browser application to find afew different features that would beincluded in a utilities spatial data set.

SDSFIE/FMSFIE Toolbox

The SDSFIE/FM SFIE CD includes both the data and software that make up the SDSFIE/FMSFIE. The
software includes applications for finding, viewing, and printing information about the SDSFIE
features/tables and the FM SFI Etables. In addition, the CD includes software permitting usersto
custom tailor their own set of features (Filter Maker and Filter Eraser), facilitating the construction of a
database schemain an SQL Database (SQL Generator), building and maintaining Microsoft Access
databases (Access Builder), and simple data entry tools (Data Creator).

Thetoolbox software is specifically designed around the organization and structure of the
SDSFIE/FM SFIE data and is provided free of charge by the CADD/GIS Technology Center in
Vicksburg, MS. Question and/or problems regarding the toolbox should be addressed to the Center.



SDSFIE/FMSFIE Browser (Finding Features)

To open and configure the browser

1 From the Windows Start Menu

choose SDS FM S Browser Torfigue. Bivme Yl PRy Wiedes Heo
Figurel - TheBrowser Master Menu

¥ GDVSFRESFMEFEE Hiowser v SPTHTE

2 From the <Configure> menu choose
<Connect>.

3. In the Connection Screen (Figure 2), Verify and/or change the location of the data connection
files and choose <Connect, Test and Save>.

SDS/FMS [FIE] Data Connections

ACCESS Library Location

| H:\Data SetshReleass. 200 Browse .|

Symbology Image Files Location

| d:\Data Sets'images. 200 _Broise;l

IDEF Model Files Location

I o \Diata Sets\Models. 200 Browee |
Connect, Test, and Save I Help [F1] I Cancel and Cloze I

Figure2 - The Connection Screen
NOTE: These connections are automatically repeated each time the Browser is started.

4. From the <Configure> menu choose <Options>.

SDSFIE/FMSFIE Browser Options

GI5 Software T Special Features 1
~ Select the Dezired GIS Software Application
I~ MicoStation/Geographics T Arclnfodarcyievs
™ Intengaph MGE [ Geomedia/Pio
& ButoCAD/Map " Other Saitware
Help ok | cawe | ey |

Figure 3 - Setting Options

5. From the GI S Softwar e tab (Figure 3) choose ArcView/Arclnfo, then choose <Apply> and/or
<Ok >.
6. Other configuration options, use the Special Features tab, and then choose <Ok >.



Browsing Techniques

Browse by Structure— Navigate through the SDSFIE/FM SFIE using its structure.
Next you will take alook at all the Entity Classesin the Utilities entity set.

1. From the <Browse> menu choose <By Structure>.

2. Choose <Entity Sets> to display the Entity Set Window (Figure 4), then double-click on utilities

from the Entity Set window to display the Entity Class Window (Note: Double-clicking on any white
background field will jump to that element.

¥ Enlily Sels

SDS / FMS
o Facilities. lnfrastreivre. amo Eovirommant
Entiy Set Name

Select an Entity Set | utiters
geokogy ] Definition
Fpdiography The man-made components of a system that -
Imprenement rovides & sevice to the pubkc. The
Land_statug components of each ulilty spshem in this entity set
lzram are located outside (ke foundation of a stiuctue
milkary_operations Comenurication systems are rofincluded and =]
cifachoey
zoi ; Enlity Set Code I ut
Iranzpoit aton Mo Change in Feleass 2,000

Chse | Hep(Fl)|  PriotEntit SetList |

Figure4 - Entity Set Window

3. In the Entity Class Window (Figure 5), double-click on utilities_ext_light to view the full
definition and the associated Entity Types (Features)

Entity Clazzez

» SDS / FMS
for Faciives, Indrrsiroctore. snd §E rverenment
Enhily Class Mame

f : | uhibties elecincal ext ight
Sahntl}tn dezrad Enlily Clazs Enily Set Name
[‘ Hio _..ﬂ ) | wilifite=s
utlbes_erttl_mnti_sushem - - . -
uitities_critl_mnb_swshem_fm The companarés of an electical exterior ighing - |
itlhes_compressed_ar_spstem spabem nchading cables. swilches, devices,

Iarsloimers, ehe.

utiies_slectical_system ;I
uilhes_elechical system fm
s _fuel_systen SEREES Mnas J
Litities_fual_spshom_fm Clazs Code [T
uthhes_general
utities_general_im DesgnFlePietx  [Tued  Stendad [ 505
uiiies_hsat_cool_spstam
wtlhes_heal_cool_spstem_fm No Charge in Releass 2000
s _rduisinal_system j

Cise | HepfF1) |  PintSelectedClass |

Facibly Management 1
FMSFIE Classes Only | [ ALL Included Entiy Claszes SDSFIE Classes Ony | |

Figure5 - Entity Class Window




a4 Entity Types

In the Entity Type Window (Figure 6), find the desired Entity Typein the Entity Type List.

Entity Type Name

SDS / FMS

fow Facilities, lafraztrvcture, aod’ Ervironmant

I

exhenor_ighting_point

ulities_slecirical_exd_light

Seiact the desired Enky Typa Enity Class heaema |
| 2 it &
| = [uebties_eheciical_evt_ht =l

Entity Set Mame |

Cibject Type [

Defimition | _Fie/Tebe | Symboogy | Cel

uliibies

Point
Mo Crangs in Risd=aze 2000

Bt

Stenderd [T505

confion= of poirt sources of general external = |

i]

Adi’ Eniety Tipe fo Cwsiom Falfer

Helo [F1} | __ Pird Selected Tupe |

Figure6 - Entity Type Window

The Window displays information about the Entity Type.

Browse By Feature Name — Find the Feature using its Name. Note that each Feature has only asingle

Figure7 - Browser by Feature

name.
I . AHEDEFGHIJIHL!I_I
N(f*[xt _yOllj_ mll find the entity definition for an NOIP[QIR[SIT] VW X[Y[Z
exterior lig Display All Features
Light, &ufield Distance Mark -
1 From the <Browse> menu choose <By Light. Aaiele] Fuel Pit Marker
Feature>. Light, Aifield Helipad Perimeter
L_|ght, .ﬁ.iliald Dlhqr
2. Onthe Feature List (Figure 7) find the Light, § Liaht. Asfield Papi
Exterior by either scrolling down the list of ]l:gmi:::zlg E‘;t:t’iﬁzhdd
Features or filtering the list using the “L” M|kt sufield Runway
button for Light, and then finding J|Lght, fufield Stobe Eeacon
“Exterior”. Light, &arfield Tasivway
Light, Aurfisld Theashold
. . . ) sght, Exberior Flood
3. Double Click on Light, Exterior to display Light. Extericr Pole Mounted
the Feature Screen (Figure 8), which Light, Esderior Security
contains details about the Feature including  §jL#aft. Exterior Street
. L Light, Exterior Walk
organization, Table Name, Definition, and Light. Marine Navigation
Symbology Codes. Light, Matural Gas
Light, Tratfic
Lme of Sight, Commurications
Line, Section :I
About Brawsing by Featune



Features

SDS / FMS
For Facilitves, Infrestroctiore, and Envaronment
Feature Hams
I Light, Esterior Pole Mourted
Akag | EXTERIOR LIGHT bdodifier | POLE MOUNTED
I Definition | Files/T ables | Symbolagy ]
Enfity Set Name | Libiities Standards [TSDS
Enity Clazs Name | Litlities_electical ext_light Graphic Element Dbject Typs
Enity Type Name | ederior_ighting_pownt Pokd
Mo Change in Release 2 000 Enfity Type Attbute Dscimnator————
Locations of paint sources of general extemal =] Discriminator ht_typ_d
fighting. n | d_enlit
d ofWalue [ POLE_MOUNT

Add to Eustom Fiter | Clase | Hep | [
Figure8 - Feature Screen

Browse By Feature Alias— Find the Feature using an Alias. Note that each Feature may have many
aliases.



From the <Browse> menu choose <By
Alias>.

On the Alias List (Figure 9) find the
“LIGHT”. Since “LIGHT” is an dlias for
more than one Feature, a list of potential
featureswill be displayed. See Figure 10).

=i Select the Feature Modifier

todifier for Feature Ahas -
huttiples on LIGHT

HATURAL GAS
POLE MOUNTED 3. Double clicking on the desire feature will jump to the

STREET LIGHT same Feature Screen (Figure 8).

FLOOD LIGHT
WALE LIGHT
SECURITY LIGHT

Figure 10 - Featuresfrom Alias

AlB|c|D[E|F|G[H|I][J]|K

N[O|P|O[R[S|T| U |v|w X

Display &All Aliases

LEVEE JOB
LEVEE PUMP STATION
LEVEE SLIDE

LEVEE STATION
LEVEE WORK SITE

LF RaDi0

LIFT

LIGHT HELIFAD
LIGHT RUMw/AY
LIGHTHIMNG DISPERSAL
LIME

LIME OF SIGHT

LOCATOR MawaAlD

LOCE,

LOCK ARRMAL POINT
LOCK, CHAMBER

LOCK, GUIDEWALL

LOCK, OPERATION HOUSE

About Browszing by Alias

L

Y

Figure9 - Browser by Feature

Enter “light” into the “ Search For” field of the Keyword Search Window (Figure 11).

Browse by Keyword

1 From the <Br owse> menu choose <By K eywor d>.
2.

3

Double-click on the Entity Type Name — EXTERIOR LIGHT POINT in the keyword search
resultslist to display the Entity Type Screen for the Feature.




Eepword Search Results For - light

Erlity Class Mame ——- utfities_slecirical_sxt_kght
Entity Clazs Defintion — ulilties_slecirical_sd_light
Erlty Type Name -— arfield_light_point

iar lighting poaint
Entity Type Name -— maring_nevigation_light_point

Entity Type Naihe -— miltary _flight_corridor_area

Entity Type Name --— miltary _flight_direction_seronw

Entity Type Name -— miltary_flight_track_ine

Entity Type Name --— natural_gas _ight_point

Entity Type Definition --- air_sccident_zone_ares

Entity Type Definition --- airfield_ight_point

Entity Type Definition --- communications _fiberoplic_line

Entity Type Definiion --- communications_groundplane _polygon_ares
Entty Type Definition --- exterior_lighting_point

Entity Type Definitbon --- marine_navigation _hght_point

Entity Type Definition --- miftary_flight_drection_arrow

Entity Type Definibon --- miftary_flight_track_line

Entity Type Definiton --- natural_gasz_light_point

Entity Type Definition --- pedestrian_feature_point

Entity Type Definitton --- road_festure_poirt

Feature Mame --- ARFIELD LIGHT + THRESHOLD

Feature Mame . TAKKAY LEGHT

Feature Name ... ARFIELD LIGHT + STROBE =]

Brovse Seleciion Frint Fesuts List Cloze

Kevword Search

EEEEEEER iI

Figure 11 - Keyword and Results

Continue using the Browser to gather pertinent information for your project spreadsheet or Feature
List.



Using the Filter Maker

The Filter Maker permits the development, definition, modification, implementation, and saving of a
Filter, or subset of the entire SDSFIE Library. A filter is used to limit the size of the data schema used
as a part an SDSFIE/FMSFIE data implementation. Filters limit display and use of all aspects of the
SDSFIE to include Entity Sets, Classes, and Types, as well as Tables, Attributes, and Domains. A
custom filter is a user-defined filter. Although the creation of a custom filter is optional, it will greatly
increase the efficiency of the SDSFIE/FM SFIE database generation process and is useful for nearly all
of the tools in the SDSFIE/FM SFI E tool box.

For the purpose of this guide, afilter named “LIGHTS” will be developed. The stepsoutlined in the
following section guide the user through the tasks necessary to create the filter.

Note: SDSFIE/FM SFIE data does not support filter operations with pre-TSSDS/TSFMS 1.80 rel eases.

To open the Filter Maker and createafilter « SDSFIE/FMSFIE Custom Filter Maker

i The initial step i ihe creation of one o more SOSFIE/FMSFIE
1.. From the Windows Start Menu choose e s i s
Filter Maker. SDSFIE/FMSFIE, N waise lo backup the SDSFIEAFMSFIE Library

peior b this achion since thiz program vall modihy the contents of
theze Lbranesz, These fles can be found in a diteciony called
Relesss o (3 = FHeleass Mumber of the SDESFIE/FMSFIE]L

2. Onthefirst panel of the Wizard, choose Thiz veill b the: zame diechony where pou conmect with the
<Connect> to connect to the SDSFIE/FM SFIE SDSFIEAFMSFIE Biowser o ather Tookox Comporents.
Library. IF wous do nok possess & valid SDSFIE Aelesse. # 2 avalsble om

tha SOSFIEFMSFIE Web Sita at bz wes aamye.mil

Connect to SOSFIE # FMSFIE Libeasy I

Exit ] Haap|

Figure12 - Filter Maker

3. On the Connection Screen (Figure 13) Verify and/or change the location of the data connection
files and choose <Connect, Test and Save>. Click <Next>.

SOSFIEFMSFIE Libeary Location
[ C:WProgram Files\ts o PRelease. 200 Browse I
Cormect, Test, and Save | Heb | CancelandCioee |

Figure 13 - The Connection Screen

4. Choosethe“Create a New Filter”, and then choose <Next>.



5. For the name of your filter enter “Exterior Light”, and then choose <Next>.

10

x SDSFIESFMSFIE Custom Filter Maker

The rezut slep in the developmenl of 3 Filler is 1o provide & name
wituch wall veler o the Fikes. This nome wall appear in the Fiber Mo
inthe SOSFIE/FMSFIE Browser and the Fiter Selection List Box n

the SDSFIE FMSFIE Generstor and Bulder loals

JE xtevios Light

| & Custor Fikes has abeady been developed and has been
lsaded inta the designated SDSFIE/FMSHE Lbranes, the
rame of the Fiker will be displayed i the Text Box above.

Festoas a Pravious Fiber |

¢~ Previous Mext > Exit | Help |
_—= =
Figure 14 - Naming a Filter

Continue through the Wizard until the Feature List is reached (See Figure 15).

w SDSFIESFMSFIE Custom Filter M aker

The next step & bo identify the Features to be ncludecd:
| surngl_abatement_featuwe
| aumngt_noese_abatamant
~| aurei_naoise_cantou
| aunoi_noize_incident_sits
] surol_nioise_sample
] auwi_noise_source
| auroi_noize_zone
| | bedeco_exchusse_economic_zone
| beur_appno_bourdang
| bedjur_baouder_country
|| bejur_boeder_county_panzh
| bcfjuir_bscrder_maricipabty :J

| Select Festures Diglog | Unselect All Featwes |
Hew > | Exit | Help |
£ Flelsaze 200 o) ~ Estesior Light |
Figure 15 - List of Potential Features

Choose <Select Features Dialog>. This button displays a Dialog which permits users to select
Features based on the Structure of the SDSFIE/FMSFIE; e.g. by Entity Set, or Entity Class, or

Entity Type, or based on a previous constructed filter or one of the “canned” filters in the
SDSFIE/FMSFIE. (SeeFigure 16)



w. Selectmg SDSFIE/FMSFIE Elements to Add

1 Select Tables based on - -~

" ALSDS[FIE} Features

™~ Feahwes in selected Entiy Sat
™ Featwes in selected Entiy Class
" Fealures in selected Fiter

i Smgle Feature Selechion

Access Channel i]
Access Location, Controlied Miltarye
Access Location, Uncontrolled
Accident Zone Air
Accident, Marine
Acid Concentration Aea
Acid Concendration Contouwr
Add Feature l AZIZLAR i Acquizition Bourdary Area _"J

[

EigurelG - Selecting Features

8. Choose “Features in selected Entity Class’, select “utilities_exterior_lighing”, click <Add Class>,
and click <Insertin Filter>.

9. From the Wizard, click <Next>.

10. At the Summary Screen (Figure 17), verify the Features, the Filter Name, and edit the Filter
Definition as desired, click <Next>.

w SDSFIE/FMSFIE Custom Filter M aker

The final step iz to gave the Dizcipline and begin the
update of the SDS/FMS Libraries

Build a Filter named E steriar Light

The Filter Containe 5 Features

Save the Filter to

C:4Program FileshTS5DSFilkershExtenor Light. sdf

Filter Description [Edit az dezired]

&, Locally developed filter azzigned on Friday, September :J
14, 2001

=

Exit | Helpl

- Freviuusl

| Releaze. 200 | E =terior Light
Figurel7 - Summary Screen

1
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When correct, click <Create>.

When the Filter has been entered into the SDSFIE/FM SFIE Library, the Filter Maker will display

i, Filter Creation Completed [ x| E

Filter Completed
Completed Fiter -- Extencs Light

d\Data Setz\Releaze 200N s2dsib mda

&

Figure 18 - Completion Screen

After 30 Seconds, the Dialog will automatically close and the Filter Maker will terminate.

Erasing a Filter

The Filter Eraser is used to estore the SDSFIE/FMSFIE Library to its origina configuration. It
operates very similar to the Filter Maker (Wizard). Thefollowing steps areto be used in erasing a user
created custom filter (*Note: the SDSFIE/FMSFIE Filter Eraser is a separate program like the Filter
Maker)

1. Fromthe Windows Start Menu choose Filter Eraser.

2. Choose “Connect to SDSFIE/FM SFIE Library’.

3. Establish the connection in the same manner asthe Filter Maker. Click <Next>.

4. Choose thefilter(s) you wouldlike to erase, and then choose <Next>.

%, SDSFIE/FMSFIE Custom Filter Eraser

Installed Filters
= Empty

¥ Estericr Light
= | Empty

= | Empt

= | Empt

= | Empt

= | Empt

= | Empt

I=| Empty

™| Empty

<-- Previous

i

| Releaze. 200 |
Figure 19 - Filter Eraser Filter List




5. At the Verification Screen, choose <Erase>.

Using the Access Database Builder

New to release 2.00 of the SDSFIE/FMSFIE is the Access Database Builder. This tool automatically
builds the structures (tables, attributes, and domains) of Access in accordance with the Spatial Data
Standards. It replaces and expands on the functionality of the SDSFIE/FMSFIE Generator Tool first
introduced in Release 1.600 of the TSSDS. This tutorial will use the builder to create a database
structure used to store field-captured data pertaining to the exterior lighting system.

To open and build a database

1. From the Windows Start Menu choose Access Builder.
2. From the <Open> menu choose <Cr eate Access Database>.
3. For the database name enter “ Exterior Light”, and then choose <OK>.
4. Choose “Tables in Selected Filter” and double-click “Exterior Light” to add all the features to the
Candidates List.
5. Choose <Add to CandidateList>.
. Selecting SDSFIE/FMSFIE Elements to Add
— Select Tabbes bazed on - - -
Esdenaor Light
Al SDSFIE/FMSFIE Tables
i~ Tables m selected Entity Set
(" Table: n selected Entity Class
i+ Tables nselected Filker
" Single Table Selection
[Crl'warks
Enw Compliance
Env Hestoraton
Range And Training
REEGIS
Liaco
AddFitsr | Dsists Fsyy| !>ma! Scale Mapping
Add to Candidate List | Clase |
Figure 20 - Selecting the Filter
6. From the <Action> menu choose <Add Candidates to Access> to display the Addition Option
Dialog (Figure 21).

13



& Audding Candidates to an Access Database
-Adding Athibute Data
[  Add Long or Commeon Mames to All T ables
[ #Add Long or Common Mames to Al Attributes

W | Include Attibute Definiions in Table Desigr

W Create INDEX for Primary Key [Field will be MO NULLS)

 Adding Flekated Tables and Relalionshis
[ Create the Datshate Joins Table
[ Creale tha Felstionships whers Posshle

Adding List and Range Domain Constraints
W Buld Bequired Domam T ables and create LOOKLUP References
" |nthe Cument Access Database as Momal Tables
" Irithe Cuttent Access Database a3 "Hidden™ Tables
™ |naRemate Access Database [Domain mdb)

Build/Gensrate I Help I Unua'tmu:ell

Figure 21 - Addition Options

Note: Seethe Application Help File for information on the available addition options.

7. Choose <Build/Generate> to convert the candidates to Access Tables.

Populating the SDSFIE/FMSFIE database

The next step in the implementation process is populating the database. Y ou will notice that when
“Exterior Lights.mdb” was created, it was an empty database. To use the database you must populate
it with the appropriate data. Any technique may be employed to populate the Access database,
including “Import”, Forms, the Table, or another application. The Access Interface offers anumber of
options for adding, modifying, and editing data.

The next isto import records to the database from atext file that describes the features in the spatial
data set. The Access Builder has completed the process to create all necessary tables and
relationships among them. Prior to use of the database with ArcView you must populate it with
attribute data. An ASCI| text file (lights.txt) has been provided as a supporting docunent of this
report. Thefollowing stepswill populate the SDS/FM S— Access database.

1. Start Microsoft Access. Open the database Exterior Light.mdb by selecting Open Database,
from the File menu. Make the Tables Objects group active.

14



gE8 tutor : Database | 1O] %]
Cpen B4, Desion gtiew | X | 2p T

Objects Mame | Description <]
uteleswt Switch
uteletbl: Transformer Bank
ukeletyt Transformer Yault
ukeleuti Llkility Electrical Ukility Site
ukelicir FM - Utilities Electrical Distribution Sy
ukelievt Electrical Systern Ductbank:
utelisec Electrical Section
ukelitfr Transformer J
B M Utilities Electrical External Lighting |+

Groups 4 | | Ll_l

Select Get External Data/l mport from File menu.

a.  Within the Import dialog, select Files of Type Text Files (*.txt;*.csv;* .tab;*.asc)
b. Browsetothefilelights.txt,

c. Click Import

Import HE
Look in: ID ksc j - |@ b ~ Tools »

=] Lights.bxt

Filz name: Ilights.txt

j Ij" Impatt I

Files of bype: IText Files (* bxk;* csv;® bab;*. asc)

j Cancel |

From the mport Text Wizard window, select these options to import the data.
a.  Select Delimited—Characters such as comma or tab separate each field
Click Next

b. Select Comma asthe delimiter that separates your fields. Check First Row Contains Field

Names, Text Qualifier {none} Click Next.

c. Select the button to specify that the data are storedIn an Existing Table, choose utexllit.

Click Finish. Click OK to the dialog confirming the data were imported successfully.

Double click theicon for the table utexllit, from the Table objects group to open and view the

data.

datalink ext_lit_id
251 WPO01
252 WP012
263 WP013
264 WP014
255 WP015
256 WPO1E

| 257 WRD1T -
Record: I<| 4 || 14k |>I|HE| of 16 €1
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5. No other actions within Microsoft Access arerequired to link to ArcView GIS 3.x. To close the
Microsoft Access application, select Exit from the File menu.
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Note: The Release 2.000 Access Builder constructs Access databases that are compatible with
Access 97. If Access 2000 is required, it is necessary to use Access 2000 to perform the
transformation.

The SDSFIE/FM SFIE ToolBox also contains a Data Creator application for Microsoft Access.

Using the Access Data Creator

To open thedatabase and sdlect atable

1. From the Windows Start Menu choose Access Data Creator.

2. From the <Database> menu choose <Open>, and then select the Access database.

3. A Listof availabletableswill be displayed (See Figure 22).

4. Select atable and the Fields associated with that table will be displayed.

Toadd arecord wi. Table Selection

1. From the <Recor d> menu choose <New>.

bogenstr -

2. Enter data as appropriate. Choose <Save Record> when | |=dpisdnt

finished cdplzzea
' cdrelpar

i CMgencon
3. Repeat the processfor all the data as required. crgenmet
coctroc
4. From the <Database> menu choose <Exit> to close the cowtrloz
program. echabarz
fagenclz
fahabzpe
farnghgon:
gdsgaqud
QesUasn
hwhidbdrg
hhdbwts
hzurbnk __'_!

Figure22 - Table Selection

Issues with Oracle

There are afew additional stepsrequired to use Oracle as your data source.
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Using the SQL Generator
To configurethe SQL Generator
1. Fromthe Windows Start Menu choose SQL Generator.

2. From the <Configure> menu choose <Connect>.

3. Verify and/or change the location of the data connection files and choose <Connect, Test and
Save>.

4. From the <Configur e> menu choose <Configuration>.
5. Under GIS Application Configuration choose ArcView/Arclnfo.

6. Under Database Configuration choose Oracle SQL .

IoES Appiicuinn Comigemtien] | Dawbeia i | = 2 |7 Ty
bl z ko ol Bkl a8 S0L 0 weeed 11 ADCESE Diart
 irbwrgrogh WAE  EEFddrciniz
T RS BEL (e Wi RS oS00
{ by SRR * ik 33 Mo, Berers S0
7 Budea L0 M ™ e Ecbwere
rmlp J 5wt Conkgu maan =] 1 Halp i Corfiguraion Cioracnl J
7. Click <Ok >

Togeneratetablesand attributes

1. From the Generate menu choose New, then Table and Attributes.

Sorfigrs | Gerersw Help

Dhagnete: Doormrey sl Wl ey
Pk Lipgp ke R e i Y

2. For the Generation Mode choose Custom Filter Schema, then double-click “Exterior Lights”’
customfilter.
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1annarabe for SOEE | E,FMEFRE Taibles and 1R A

Tl e Gy plion W B

" Compleds Schema 7 Costom FRlinr Schemaisl 7 Singls Tobls

~ Engey Sot Schomajs)  © By Clasa Soloses)

s o
 DistnaiFrrisr= i 1 Fagen
G N TEEDE ety B DL Code S0L
 PAsavnds BIE Liva Bespds

Hsam

Ak Flurmunt Cialwta Elrrmst |

3. For Generate to choose C:\.. \TSSDS\Generate\SQL Code.SQL to save your code to afile.

4. Choose <Generate> then <Close>.

5. From the Windows Start Menu choose Windows Explorer. Navigate to the directory containing
SQL Code.SQL and rename thefile toLights Table.SQL .

To generate domainsand values
1. From the <Generate> menu choose <New>, then <Domainsand Values>.

2. For the Generation Mode choose <Prior Generation>.

AR Damaing  Simglp Doeeain = Prigr Gonpratios

te bk - i tar o Deapmbiin
¥ 1 Duiout Privker - Frst 3Pacan
. _1

45Ty Iy = O TE O By Gan ekt =X Coda BOL
TENTEN N e Cee

iy actrdfy p r e T Wewimam 51 Line Sampls

oo LI P
& = coniracior rating
s

EOTINEET - COiTEReEE o Eypes

CONFAC - COmpeEon dare

oAt - edenk

conwar] - schon =
S Lacate Ganeathon 500 |

Help | Dusresrain ] Cloan |

3. For Generate to choose C:\.. \TSSDS\Generate\SQL Code.SQL to save your code to afile.

4. Choose <L ocate Generation SQL>, choose the file “Lights Tables.SQL” from the previous step,
then choose <OK>.

5. Choose <Generate>, then <Close>.

6. InWindows Explorer rename SQL Code.SQL to “Lights Values.SQL”.



To generatejoin/tablereationships
1. From the <Generate> menu choose <New>, then <Relationships/Joins>.

2. For the Generation Mode choose <Prior Generation>.

KOSFIEFUEFIE ik | Taie Rt
Bk o1t & Gongraton Lo

© AllJoms  © Single Tebls Fosigs Hes = Prisr Genpration

=] Qe
" Clntzud Printer — Fretd Paqes

o O, WS Vo vk 200 i S0
T raiman SOLRE AT

DD B

| Loome Geserosen 5L |

Hap | cosane cae |

3. For Generateto choose C:\.. \TSSDS\Generate\SQL Code.SQL to save your codeto afile.
4. Choose <L ocate Generation SQL>, choose thefile“Lights Tables.SQL", and then choose <OK>,
5. Choose <Generate>, then <Close>.

6. InWindows Explorer rename SQL Code.SQL to “Lights Join.SQL”.

Compiling SQL Code in Oracle
Tocreateauser

Have your Oracle DBA assign you a username and password. For this guide we will use the username
USER with the password PASSWORD.

Using SQL + Worksheet

Have your Oracle DBA use SQL+ Worksheet to load and compile the 3 SQL files created from the SQL
Generator.

To populate the database

Have your Oracle DBA import the 2 text filesinto your newly created data structure.
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Configuring an Oracle Database in ArcView

You will configure an external Oracle database for use with ArcView 3.2 supports the Oracle Provider
driver. This driver is loaded during the initial installation of ArcMew. Unlike Access, the process for
using Oracle as your data sourceis not as automatic. Y ou will have to manually createaDSN and UDL
file

Toset up an ODBC

1. Fromthe Windows Start Menu choose Settings, then Control Panel.

2. Inthe Administrative Tools folder double-click on Data Sources (ODBC).

3. Under the System DSN tab choose Add.

€ 0DBC Data Source Administrator ﬂll
UserDSN  System D3N |Fi|e DSN' Drivers' Tracingl Cannection Paaling I About'

System Data Sources:

Driver |
[ hMicrosoft Access Driver (*mdb)

Remove

Configure...

it

An DDBC Swstem data source stares information about how to connect to the
indicated data provider. A System data source is wisible ta all users an this
machine, including MT services.

0K Cancel Al Help

4, Choose Microsoft ODBC for Oracle from the driver list, and then choose <Finish>.

5. Enter a Data Source Name and the Server Name (get this from your Oracle DBA). For this tutorial
we will use acadmap for the DSN and acadmap for the Server.



DDELC for Oracle Setup

Diein Biourea Mame:  |Poacknap

Descnplion: I
Lizer Harne: I
Sarvar |a|:admap

DE.
Concel
Halp

Ophans »»

e

6. Choose <OK> then <OK>

£100BC Dat: rce Administrator

7l x|

UserDat Sestem DN | File DEH | Drivers | Tracing | Connecion Pooling | Abou |

Eystam Diaks Eouncas:

Mame I Cinwer

A

Mictosott DDOBC for Oracle
ECOCMusic Microsol Access Driver ( mdb)

riaching, including MT zarices.

A DDEC Syetern data saurcs shores inormatian akaout how io connectta the
@ indicated data provider. A Syslem dala sowcs is wisible 1o all users on this

Eemowe

i

Configure...

Ok

Canceal

I Sopl

Help I
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ArcView GIS Characteristics and
Capabilities

ArcView 3.2a

ArcView geographic information system (GIS) software from Environmental Systems Research
Institute (ESRI) is a complete system for accessing, displaying, querying, analyzing and publishing
geographic data.

ArcView is capable of linking to Microsoft Access, dBASE, FOXBASE, ASCII, INFO or any SQL or
ODBC (Open DataBase Connectivity) database to graphic featuresin a geospatial set. ArcView
supports virtually an unlimited number of dynamic linkages to non-homogenous DBM S formats that
may reside on alocal disk or on a heterogeneous network at another location. Many layers can then
be classified and synbols assigned based on data attribute values. ArcView also provides extensive
tabular data analysistoolsto sort, query, and create statistical summaries, add new fields, calculate
new information based on existing attribute fields, or interactively edit the contents of any field.

ArcView supports vector and raster formats including the Arclnfo and PC Arclnfo vector feature
types (e.g., points, lines, and polygons) and Arclnfo’s advanced feature types (e.g., routes and
regions, raster images and surface grids). Geographic data sets, such as satellite images and aerial
photographs, can be geo-referenced and displayed underneath vector themes for visual reference or
as abackground source for data entry. ArcView supports ERDAS, BSQ, BIL, Sun raster filesand run-
length compressed raster files aswell as both opaque and transparent image display.

For information on the most current version of ArcView and its capabilities please visit ESRI’ swebsite
at http://www.esri.com/software/arcview/index.html




Implementing the SDSFIE/FMSFIE
Using ESRI ArcView GIS Version 3.2a

Software Requirements

Primary GI S Softwar e Package
ArcView Version 3.x

Primary Relational Database Softwar e Package
Microsoft Access 97/2000

Operating System
Microsoft Windows NT version 4.0, Windows 2000/98/95

Database Driversfor Operating System Drivers
Microsoft Open Database Connectivity (ODBC) Desktop Database Drivers version
3.5l installed. These are necessary to allow ArcView to read information directly from
aMicrosoft Access database (*.mdb)

Sample Data Sets

The data used for the SDSFIE/FM SFI E Implementation Report was developed by the CADD/GIS
Technology Center for Facilities, Infrastructure and Environment in Vicksburg, MS. These datasets
include an ASCII text file, lights.txt and three shape files. These file names are lightspro.shp, (exterior
light features, graphics only -see implementation scenario 3 below) bggen.shp (buildings general-
buildings structure) and trveh.shp (transportation vehicle road segments).

SDSFIE/FMSFIE Implementation Scenarios

Various applications of GIS require specific implementation strategies depending on the type data
available, graphic, tabular, hardcopy or GIS ready to use digital spatial data sets. Issuesthat require
consideration prior to integration with GIS are: (1) knowledge of the data origin and/or devel opment
cycle; (2) graphic data may need to be digitized, and attributed manually to assign descriptive values,
(3) graphic datathat are digital without descriptive attributes; or (4) spatial organization or GIS ready
data sets such as those avail able from the World Wide Web. To implement any of the above
scenarios, auser must have a clear understanding of ArcView and the SDSHE/FMSFIE.
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ArcView Project Setup with the SDSFIE/FMSFIE

The applicable implementation task covered by thisguideisfor GIS ready data setsthat are to be
process for SDSFIE/FM SFIE compliance. The graphic datafiles are provided as ArcView shapefiles
(*.shp), and additional attribute information is provided as a standalone ASCI| text file.

The user should be advised that if it is necessary edit anon-ESRI graphic datafilein ArcView, for
example making an update to the geometry or attributes, the data file must converted to an ArcView
shapefile. A notefor MicroStation or AutoCAD users, when afileisbrought into an ArcView
environment, all features portrayed in the file are interpreted as lines, points, polygons, and/or
annotation. All graphic attributes associated with these featuresi.e. layer, level, color, line type, line
width, and style are presented in an attribute table (either line, point, polygon, or annotation attribute)
for the CADD file map data set. Itisadvised that all editing of non-ESRI spatial datafile take placein
the “native” software environment i.e., MicroStation or AutoCAD.

A similar situation exists with database file. ArcView can utilize and analyze values from an existing
RDBMS, however, the user cannot popul ate database tables directly using ArcView's graphical user
interface. If it becomes necessary to edit the database file it is recommended this operation take place
inthe “native” environment, i.e., Oracle or Access.

Preparation of Attribute Data for Inclusion in an SDSFIE/FMSFIE Database

The work flow diagram below outlines the steps that are used to establish an ArcView working
environment with the SDSFIE/FM SHIE.

ArcViewr SO FM S
FProject Setup Implementation
Initiate Initiate 3D3TFLIS
ArcView Session Diata Set
’_1 | |
- | | Build Relational
Create Views Cu:unnec? to Database Database (Access,
Via 5QL Ciracle, ete.)
| |
Extract &Applicable join Chooge Applicable Populate Applicable
Feature Tahles Diatabase Tables Tahles

Relationship between ArcView Project setup and SDSFIE/FM SFI E implementation.
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ArcView Implementation

With database created, populated and the ODBC drivers configured, you are able to create an
SDSFIE/FMSFIE compliant spatial datafile directly from the database. Two ArcView shapefiles,
trevh.shp, and bggen.shp, representing base map features, are included with this report.

g owbdpE

Press Start/Programs/ESRI/ArcView 3.2/ArcView 3.2 from the Windows Desktop.

Inthe ArcView Project window, select the Viewsicon, click New to create anew View.

Save the project filetutorial .apr for later reference.

Make the View window active and select the Add Theme from the View menu.

Browse to the location of the base map shape files, trevh.shp, and bggen.shp. Hold down the
shift key and click once on each file name in the Add Theme dialog. Click OK to add both the
themes to the View window. To display the features, click inside the box and placing a check
beside the name of each filein the View.

Select tutorial.apr from the Window menu to activate the Project window.

Select SQL Connect from the Project menu to bring up the SQL Connection dialog. From the
Connection drop down list, select M S Access Database. Click the Connect button, and
browse to select the Exterior Lights.mdb SDSFIE/FM SFIE database. Click OK.

Double click utexllit from thelist of Tablesin the SQL Connect dialog. Double click <All
Columns> from the list of Columns. In the Output Table text entry box, typeutexllit. Click the
Query button. The table will be added to the ArcView project. Close the SQL Connect dialog
by clicking on the close window X button the in the upper right hand corner of the window.

Gl
L o T
e
Oups T utmcdl Claat Dy |
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9. Return to the View window containing base features data sets. Select Add Event Theme...
from the View menu. Activate the X-Y button in the top left corner of the Add Event Theme
dialog. Select utexllit from the Table selection drop down list. Select coord_x from the X
field drop down list. Select coord_y fromthe Y field drop down list. Click OK.

¥ Add Event Theme

Table: | uteslit =l

S field: | Coord_x =l

' field:

ok i Cancel i

10. From the View, make Utexllit the active theme. Select Zoom to Sel ected from the View menu.
Thiswill zoomthe window to the spatial extent of the streetlights theme. Make the point
features visible by clicking the theme check box.

11. Select the Identify tool from the ArcView tool bar. Click on any of the point features of the
UtexlIlit theme. This action will bring up the | dentify Result dialog to confirm the point
|ocation and associated attributes from the Exterior Lights.mdb database.

] Utexliit

ﬂ Triehshp
N

ﬂ Bggen.shp

Eut it id
ap_id
eta_id

w014

Coord d
nstin_id
Facil_id
Lit twp d STREET LIGHT
User flag
Coord_» 2135225710000

"oy 1022281 0000
Clear Clearal | 4] | v
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Alternative Implementation Scenario

1

Return to the View window containing base features data sets. Add the themelightpro.shp to the
current view. This data set included the graphic light features without all of the attributes from the
SDSFM S/SDSFIE database table.

Make the Project window active and highlight the Tablesicon. Double click on the utexllit table
to openit. Click on the field named Datalink to makeit active.

Return to the View window containing base features data sets. Click on thelightpro.shp theme to
make it active. Select Table from the Theme menu to open the Attributes of Lightpro.shp table.
Click onthe MSLink field to makeit active.

Select Join from the Table menu. The utexllit table will automatically close, and itsfields will be
appended to the Attributes of Lightpro.shp table. SDSFIE/FM SFIE attributes can now be viewed
by using the | dentify tool.

Naming Conventions

The final step in the SDSFIE/FM SFIE implementation for ArcView GIS 3.2ais using the proper naming
conventions for data set for the View document and the ArcView project file (*.apr).

1

2.

3.

Activate the View containing the base data and street light themes. Select Properties from the
View menu. In the Name entry box, type exterior_lighting_point. Select Feet from the Map Units
drop down list. Select Feet from the Distance Units drop down list.

Thefinal step isto save the project file under anew name. Select Save Project As... fromtheFile
menu. Save thefile asutilities _electrical_ext_light.apr under adirectory on your computer
named Utilities.

File hlaare
{udiees_decimoal e _lohap

[ v woLe =]

The exerciseis complete, at thistime you can end your session by selectingExit fromtheFile
menul.
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